(LOW TEMPERATURE METHOD AND COMPOSITIONS FOR PRODUCING ELECTRICAL 

CONDUCTORS 



(Publication Number) : KR2000-0075549 



. (Application Number) : 10-1999-7007608(1999.08.20) 



(Application) 

(Inventor) : 
(Abstract) : 



PARTNERSHIPS LIMITED. INC. 
KYOD. Paul. H. 
JABLONSKI. Gregory, A. 
RICHARD. David, L. 

KYDD. Paul. H. 
JABLONSKI, Gregory. A. 
RICHARD. David. L. 

A composition for matter having a metal powder or powders 
for specified characteristics in a Reactive Organic Medium(ROM). 
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ssdi 2i*fl A^S£|o^ ssa^^ 7|& ^foii mes g^is ^f' si^k ^^7| awtie ^&l«oii aa£^£|ol, 7i&oi 

^4^=lt as n|sp|o|| S&si S£o||Ai =^ S^S 4^ Slick 



JE12 



^ ^^S^ eiiljsi^eh % 3^F-^#oi| -^*|A|5'|^D1| A^§^ ^ -^ol 450-c oie^si xi^oii 

^l^^l^ x-ll^^ ^^K>1| LH£h #A^5^o| #l!fio|. ^a|# cH|§3^oi ix^|# ^^^|-^ (subtractive process) 

Al|D|0|jc:iE|Ha(semiadditiveprocess)o|cK #0H ciElHS (fully additive process) -E ££^ Ai|D|oHciE|Haoi| qi^hol 
8iE o|§# i^^cK ojiiisi^ ^|oh ^oHciEl «g# xii^s-oil aio|Aio| nwm^ #a|t>|^l 

■ay-^m ^IH ^e^|0|^# l,^^oh^ oHjc^l^^KTmsient Liquid Phase) ii Sy-^ol >^^|s^^ 

^e^|o|^# g^*!-^ ^^(thick film)g Sl^thc^h. o|ah I17^^| ^^^^^ 7|e^ 6501C 

0|A^S| ^£ oi c|{;rf| 850'C 0|A^- 2^c|o|: s^c:|.. 250-350-0^1 §a|cH7i| 7|5 AK>i|Ai ^gio] = 

^^^^^ ^^S^ $2702^ <g7i| % $25^ S;^|cH|Ai SAi|7i|51 g^^l^^Til 01 7|## 

7|^B Ai|af°| 7|e^K>||Ai #Af34o^ R. W. Vest. "Electronic 

Ceramics". R. Breckenridoe. ed.. 1991 ). nH^# fi|)o|:±:M ?jH# Aija^qi AVojj ^3 ^HBiy SE^ 

o|4^3|.jl 850-1 100*CS| ^£Oi|Ai ^^^^o^M^ ^^^lAj^^. ?JH# ^^J^^ ^i-^A|^cK olBitf 

^ oil^^ 2j^o|| XHS^S -^-Wa^g ^^1-01 cK^^^ei: Wang. Dougherty, Huebner and Pepin. J. Am. Ceram. 
Soc. 77(12), 3051-72(1994)]. S^^^H^ gj^- =7| ^en>. afojci. °J g£jE>J u^ojci °i §dH^ 

th-Sf^CiK b|^|#^ feSE# ^-ll^efcH, SgSjo^ CHIl^-^^::^:. 5E^XH :?|^ 

7|eoi| q|o^ goj.e^# -^o^^l-^L. ^^-B ^oit^cK a^^s^o^ ^jc^j^ gEH:^0:ii|- g^^ol ^^oF A^#£! 

g^y7|- tia^ ii^cK ^sH>i^ A-iiafm TiiSoiiAi fe^sjoi ^^-^ ^7| TiigoiiAi ^sol ^cK 

E S^Sjo^ ^^s| 1/2-1/40|cK 

S-^^-il^ ^'h^^^^ al^ %^ Sfl^mOlcK 0|#-& TH^OllA-i ^SH^hOl :±:AH £*i|oi(Ai 7|^# 

^ Sl^ 01 o| A^s^#- ^Stfch^ SoilAi ^#*hciK 

1991Ld 12^ 10^:^1-^ ^^^Oi^l nl^ Xi|5.071 .826^ % 19941^ 8^ 16^:^1-^ ^^^0^^ s§j v\ 

5.338, 507^{J.T. Anderson. V.K. Nagesdh and R.C. Ruby)^ ^th^ojl ^7^^1-01 M|SDj|7h.bzA|.«go| 

300'coi!Ai ^^o^ &5i|£|ol -B^m ne^|o]^ aS^te ^'-S^ 7Ha|^|-zi sj[cK zl c|-goi| aga ne^|o|# 

600- 800 'c oil Ai i^S. a:^ia^# ^L^s^# ^£a*il# x-ii^^hcK 

#7| EiEKi|o|^o| «euoi| ojtH ix^joii E|EKi|o|em s^F^F^ 1983"^ 5^ 3^:^^^ ^^t\o\^ ^ 

©1 ^i!4,381,9455:(K. M. Nair)S| ^Mdj 7|x|lH|0| JX^\, 

1986td 711 8^Xh^ ^e)*|0iS ol^ ^S) Ji|4,599,277J:(J. M. Brownlow)S| ^fiolj^ ojHo|| ^7| ^S^## 

^7|-ef0i, -g^o| nm^sl- ^7hA|7:|A-| Ai|^^°l 7|nfoj H^^^ 850-950^^ ^*|A|^|0(. £*1| # Xi^O|| 

A-1 SaiDj si^oii ^cHAi^ n ^901 S^^ck 

^'h^^^^ b|-o| ^ #ei|oiH, geil^ =5! % ^x|Ah«ji^^ ^ai^(Triton) X 100 #sj Tij^S^xij^ l^^oj-^ #4^^^ 
o| n||o|:^^e 1991 12a 24S;ch^ ^^^OlQ Dj^ Xi| 5,075.2625: Si 19931=^ 211 2^X^S ^Sl^OlQ 

^il5.183.784^(M.N. Nguyen^F §^)ol| 7|75|£|o| 3X^\, zi ^itll^aj oi|b| ^OH^ ^OjJl, ^xjA^g^ 

350-450-CCH|Ai ^^%^ C^0|^ A^lB^qi 7|eojj ^t^Aigoij o|cHA-i f.t^^A|7|Il 3^ S|:ll^eh7| 

^doja^ ^hcK 

1978Ld 12li 19^3^1-^ ^^«101S ^©t xil4, 130.671 S:(V. K. Nagesh and R. M. Fulrath)^ al^ oi|Lix|^o|| ot^ 



#oHl. 500-700lC(HlAi >4^^ « opi^i^oil ^^3^0i gE|j>^ ojx^^ g °7| b|3|# go| « 

^^^^ ^A^^^1# M\ZE^[7\ ^leHAi^. CH^^Sj g£|Dl7h lH^# U^E^y ^ ^^2}^?} 450'C 0|u^o| ^ 

£oiiAi ^^^^^ Si^ ^^^e^ o| g^.g^^ AH^^ Di|5'H^# WoM^ ^o| SS^KK 

?jaoi| ^^^340^ A^#sj^ aF^ICi^ laa ^£oi|A-i^ St^l oJISoll 0| #SEoi| A^§^ 

Pj^H ^ ^^ehO:| ?ja 21101:^^^^ ^ - ^o|cK 0|^ a ^01|aH£ 7Hlg(Ablestik, AIT, 

Hokurika. M-Tech, Thermoset, Epoxy Technology and Ferro)# 0|^o|- >ih'ao|cK o|# XH^^ sj^E^oil ^ 

5>^c^K Oj 7|^o| x^§o1|^ i=.°[x^=E: k. Dreyfack in Electronics 52(17). 2E-4E. 1979, on 
Socletie des Produits Industrlelles ITT's silk screening silver and graphite-based conductors of this type onto rigid 
and flexible circuitsjoil ym^o\ Slc^K 0| t^M^^l ^ ^^ilS-E SH^j- #7J ^H^^'^ Lfisj ae^m A^o|a| |Hg g 
^cHI ai^H £2#o| ^o|cK ^^o| 7:i«i-go| S^^^el ^-E 40-60 xio 

-6S2- cmO|2L 1.59 XIO 

'^Q- cmB| ^3 ^ ^ 3-6 X10-6Q- cm 5.m^[ ^\M^c[, cm ^^^^[Xl X-\tW £3#0| Aj^hojj 

cc^B^ ^S^W P^cih^ ^o|cK 5E<y^-E ^e^|o|^7h a^isjoi. -^^1 ^ i^F^ Stroll in^ljoil ccha^ |H 

B ^^iiSH^^ o|o| «7| ^ifo^ oi5|| ^y-^^ xjqxj 8^7| nJl^ojcK 

as^e! ^^1^1 ^B| 1977'd 6^oj| ss^i ^^ §s ^-1152-68507^:^1 §mchi 7ha|£|ch o^^k igestd 

10^ 4^7:^^ -^^^Oj^ oj-^ ^^ x-i|4.775,439^(R.E. Seeger and N.H. Morgan)^) gSoi|^ D\^ ^U^foh ^B.\ni ^ 

°t ^^5ljO| 7HA|£JCH oicK 01 ^H^^Ojj SIOjAi, -^^ °i U|-OlCi# 7lS^0i| 7^^1-0:] 2i^A|^cK a Cj-^CHI. EE^|0|:±: 

^a 715^ ^^o\\A-\ ^nmm ^^Ai^o^^^i x^$oi|A■^ ^^^cK R. W. Vest. E. 

p. Tweedell and R. C. Buchanan, Int. J. of Hybrid Microelectronics 6, 261-267, 1983]o|( 7|xH^ ^[^l ojH HE. 
oj^Oij o|3|| X:j^^ oicK tii|:±:H(Vest) ^^Z}o\\ ^MM ^^1 MOD{^^ #7| ^tH)o|| c|jB^a| o^^^AftH^cK 
0\B\2}: ^^^A^<>|| cllth 7^§- ^a-E "Liquid Ink Jet Printing with MOD Inks for Hybrid Microcircuits" 

Teng, K.F., and Vest, R.W., IEEE Transactions on Components, Hybrids and Manufacturing Technology, 12(4), 
545-549. 1987]o||A-i n^^E\^c:[. x-\x[^^ ^ ^ ^ £*^|Sh. ^ ^^if^^^l^l ^^o|| z^^ ZL^Q] ^^<^o\\ 

oi MOD ^[nm€: xi^oijAi ^^^^| ^n^M il ^^Pjoll cc^a^ i^s^^^ah ^^j 

Ai?i^ ^i^#oic|., fl^^, ^. ^ ^71 ^o\\A^ mm^^ ^nt^^L -s-^i ^^i 

t SilEllS #*H ^^Oil Sl^£|Ol, Xl^OllAi #0|S^7i| S-*a§f^ mm ^^EH# OjgcK 5'^^^A^ 3^ b|VO||Ai 

£F ^01. ^ iy Mii^oji cHth o^°j ccHsoii □i^:±iBi^ g-^aieaciK 

e SI ^a|^# ^01! DH^hoi a^SA^e^sc^ °|^>iei^ §H^^i(0.003ei*l SL^ 75 □F0|a^)# 7:|t! o|d|7:| 

p[ <^o\x\u[, □F0|H# Mcf 5^7i| ^SH£| :9:oi| e!«H £3^01 ^cK Li\S.ci\9[b^{:}B ^oh « Af^*l- 

o||^A|-gBH^ Sl^eoll q|oi-oijb| ^^(Partnerships Limited)oi| ^t:§:3F7{| ^f^^l ^x]]7[ #a|cH 7!nfAK>i| ^^^^ 

5i^o| ^§£J5icK a ^h^oii. 0(^0] ow^ otji ^g^oi ##^^^cF^ oiEi^oj ^^cK t^i^ S^-^ MOD# g7W^ 
^e^jo|^7^ &J4!£fL-^ ^^x\ p^c^^ ^ohyicK MOD ^l-H-^-E ^^[]h|7| aoj] #§£joi. Hojojj <y^xm ^ K 
711 iil^c^K o^^5lo^ e^A^o^ ^«oi| o|tH ^*H^o|| ^^^o| ^^cHxm MOD sH|-^o| ^ 

xils ^^oijAi oi|x||o|7| nfl^oii, o|^ nie^ ^xiidcK Oj ^n|oi| t^t^ m^^S.^.^ cj-^sj ei4floho^ 

#7^A|5'|^ ^d^S. o|^ m|>^E #011 o|en EHofc sx|§ ^^^^l-^cjj sjffoi- ^dH^ gisiSl^i-K oj^ s 

^^^^h#S| ^^o\ s|^o| oj^>^ xy/4° 

^A^t^ Si 7|#^ ^^sh Si ay- a:7|£^oi| o|en s^ce]^ a|h sgoll 5i#§^5E^ A^§£|o^ s^cK zi ^ 
2^1 1987^ 3S 17^X1-^ ^e|^a|E|:nL ^l]fi-S^^^S(the National Aeronautics and Space Administration. 
Washington, DC)o|| oR xi|4,650.1 08^(B. D. Gallegher). 1989'd 2^ 28^:^^^ ^^^0^^ °l^ ^ii 

4.808.274:2:(P. H. Nguyen), 1991^^ 10^ 22^^^^ ^^^O^sj ^^ ^115.059.242 J:(M. G. Firmstone and A. 
Lindley) S! 1992»d 12^ 22^x|-^ ^*j^oi£| o|^ ^^ 3C1|5,1 73.330:S:(T. Asano. S. MizuguchI and T. lslkawa)S # 
^ SicK £[^^^- ^il^l^ ^ SICK 

^If,'-^ -^^ll^ S|ii|e^:[i7:|- ^^^2} a|£^^ i984«d 12^ n^^FS xi|4,487.8ii:i:(C. w. 

Eichelberger)oi| 7|^Hjoi SicK oj ^^^mo1|^ ^^^s| §^ ^oi|A-| ^H^^H^ x|S.K ©11^ #S ^# ^a|^ 

£S## #:7|.A|5^|^ 7|^ShJl o|cK olSTil ss^t BfSoijAH. oJx^^^o| 5c|$^ ^^sj ^ *i|si 



^^7[^^[Ji o||^A| o^y goiiAi §a|oi oj^oi tW^^ ^;!o|cK 

Sa^oil qioh££ mu^o| 1985L^ 10s 22^X^m ^§1S10^^ Dl^ ^^ xfl4.548.879^(F, St. John and W. 

Martin)^! ^S,o\\ 7WM^o\ SicK 107H 0|A^o^ S§»cK sgg 

^# ^l?h = a|#oFA^|Ei|o|e d|3|# #oj|Ai oj|SA| ^f^^h ^. cH(SA|-g£jj >i ^^oi|Ai -^3 ai- 

165TC0i|Ai :?:oi|, Sl^m Eei|o|>i# -g^ Sy-o^ qgS-^^MI ^glS- ai^lEL^. 

S^B Ml xii^a Mai|o|>i# any-*!- ^ t^cK o| ggoiiAi^ £^i#o| %^^^s\x\ ats^cK 

^ ^oh^ z|Z| zl^^I0|S D^ZLMIBJ^. oj ssaii 01 E|= (Graham Magnetics. Inc.. North Richland Hills. TX)o|| 
1980'd 1^ 29^:^^^ ^^SlO^sj nj-^ ^^ :^H|4.1 86,244^("Novel Silver Powder Composition". R. J. Deffeyes and H. 
W. Armstrong) §J 1984l^ 7^ 31^x^^ ^§|^OiS °R ^1l4.463,030^("Process for Forming Novel Silver 
Powder Composition". R. J. Deffeyes and H. W. ArmstronQ)cH| y\^5^o\ 01 cK SS|-(:^E||o|-s.a]-, ^dI 

^ xijgeh^l Ej^l-# AiHoFol^^ a^ls ^^Holl cc^a^ Ah« ^-^oih a}gA|acK AijSjei- 

0^ Jl^2igs| x^|7^e|•Ja, oill^g^:^ #a|oi u|-^ci ^ nj-oj §pH^ oI^chs #^ifs| #A^£jo| ^o|. ti|§|sj,^ 

-a^S AilE^gi 5E^ MBlOjol^ 7|ni-AK)i| sgehOl g7| #0i|AH 30-90 250'CS. P[<^t[Oi^ ^it^ 1 

:^moi 1 so| €: ^^^ai^I^c-ii, oI-^ ^ol^l- ^^bH ^*!«H ^?l|cH°l He||o|iN:# 

5|S#OS ^^t[X\ P^QK SlOji ^y^f^^FOl th#Aho| ^a>.^A-1 S^CHI A| 

^l-CK ga-Oll ^0\A-\ -E ^tH£0|| o|7^3^o^ oi|7|;^l &E ^ y^ ^Oi|Aio| :*|^oi| qj 3^0^ X-\%^ 

^#^ltdch^^o|cK 

1989Ld 8^ 22^xf^ ^^^OiS dR ^114.859.241 2:(Grundy of Johnson and Matthey)S| ^ao||^ °t?J- #A^^^ 

#ei|o|H :?H>^|£|oi ^cK >iEflo^s>«4^ ;HI3^^^-||^ ^7| #dH ^o\\M e ^g^hoi, r^^E^loF^Ah-E^^ 

MgS -E #e<|o|a# ^«l^i-c^K o|^ ^^oh o^g^ « gBH::^^ ^"llgthc^K o|^ e^Sa.^ ^ 

^ ^' #el|o|H# xi|3Ee^^ ^^^^£1 ^^aolcK 

OHc-iEjH a^h^i^m ^HI^^F^cHI Ah§s|^ cc §moj jiis A^gg "^5!(0rmet; Toronaga Technologies nr^[ 

Oil Ql|x^|A^ jii^oIcK o| XHS 51 o|S| ^i^o^j^ ^ti [&^: P. Gandhi Circuit World 23(1). Oct., 1996, p. 43-46. 
and Roberts, E.; Proceedings of NEPCON WEST '96, 3, 1748-1752. 1996]oi| y\^^o] o|q[. o| j^^^ ^^^j-^llW 
€r EE^ '^^E|joj ^aH^ ^ #a|cH y^^icio] ^f^#^ o|^c>i:^c:K o|^ fE5j4^ oij^Ajfi^ ^Afe^Ti] 014^ 

m ^ Si^M. 7h«gA|oi| ^y-E ^M\2.[ fh^sjoj M|M?^a§ 220'C -^^oijAi 10^Z} ^7|- 

^ :?F^A|^IS, #£|CH y^2Jc^# gsFAis'iAi H*fl7^ #£|[H 7|eoi| g*f£|7|| ^cK ^msi qjo^o^- I996td 7^ 23^X1- 
S^§|^a|£! oj^^^ xi|5,538,789^ 5i 1996t^ 10^ 15^^f^ ^^e|o^£j 5,565. 267:2:(M,A. Capote and M.G. 
Todd of Toranaga Technologies)o|| 7Ha|^I uj-fij. ^oj, 71^ ai-oi| ^0|cK 

SS^I^^^ ^^^E 20-30 X10-6Q- cm^l ^11|-## L.hEWi:^K o|^ ga|cH uj-oicioj ^xHcEH^oii ay-^oi 

XHS ^t^#-E oj-^^i #eHo| oj^oll £a## 7F7:iu^ ^eUsi ^a|o(7f[ s|^7|^ji^o| 

^o\\ 2.^^^ 350'C Ol^K t^H^^^^F^HI^ 300*0 Oj^K D\^ - 275'C 0\t[B.\ ?>»=^3|-7i| Jl^[^ 

^M\^ ^ ^^mm ^^^[^ ^^m ^^^[. oi# of^^^ ^^ ti^ my\mm 

ah y^^^m ^^^^ AHs^ sH^silol a^^icK 



^^-s/ ZtEtzt 

Sl laE ^ ^?|CH| A^§a ^a| #e^|oIHa| ^a^^^ ^a|g Afa(SEM). 
£ 1b^ ^ ^^goil K\%^ E #ei|oias| SEM. 

Sl 2a^ ^ ^goll Sjlh^Fxi ip.a| «^o| ^ ji^g S^^F ^QiS AfS(TEM). 

£ 2b^ & ^goii A^#a ssoi = ^ ^^o| TEM, 

5E 3a^ ^aii^l ^g?J Il^£|x| ^a| ee^|o|:A,of| qjeh SEM E^^JE, 
£ 3b^ ^Bljsi ^go| ji^£)x| ^E E ^e^jol^oil q|«h SEM 
£ 4a^ ^ ^?|s| ^go| ofc;§.-^;^j zfi£| Ee^loj^oil cljfh SEM E^S£, 

JE 4bt ^ Si-i|S| ^gel '^s.^m ^ ^eijoj^oll q|£[ SEM th^i. 



£ 8^ 3Sf ^^7|o| f^^goii dj^h ^ ^go| 6a||o|:iio| L^E^LH^ #|e. 

H 9c^ iES.[:.Iii^o|c(photodefined) ns.0{\ qS^HS Eei|o|^7F e^e^Tll >M^e|.7|| 7| 

#011 qis^^ ^^@o| °i «^goi| cHt^ ^€-o^|s ot|A|§f^ 

£ I0a^ ^ ii ^^goii o|5|| LHS# 7Ha|=3io^ oi|A|e|.^ 



^mmo\ Jim ^mo\\ ^7| qhs(rom)oick 

ROM^ ^^€§1-^ ^^^^ §oi§Mi ^tH^ ^ ^7| shf^^, - ^B^[oi o\B\^ ^mmm ^ 

si-a-^ Si o|a| ohaliz SI S^*flo|cK 

^^7| ^^ fci|#^ ^'if^F::L. i-soij cl:^E^ ^7^oj TiiD^ih^ixii Si ^axiifih 

^^mm 7|## oi#si-oi ^^mm 7ie ^^on oj44|si-ck 2}±i si ^1441^ ^h-^^h-^ oi 

JH^ ^^-B ^^^\ 7|eoi| ^ime^cK na^lo^ 21^, ^He1|>M(impresston) SJ SH>X 2}^^ y[S,^ ?\B ^^o{\ 
M2\ n AgAh^icHi sitheFcK oj^ xHiM 2}n Si ^=^1^ ^Ittll^ o|d|;^|o| sj^ q^e^ xi|ojoi| i:||oi-o|g# xi| 
^^^E^K ol^oil S|^7|- CAD(Computer Aided Design) ^^^S^E^ ^^ Si^o^, Mmo{\ qjoh ^fi-^ 

o| xHiTj^ ^ o|cK z| sj^^ ^soii Li[a[ S*^ojl cij3|-a| cf# 4^ o^cK -i-^oh s^hq] M\o\m 

X-\ >a>4^£^ ^ oicK 0| ^^*|^ S^Oll Cliei-Oi 0|^A|7|:a E£t 7^°^ ^A^7|0i| 

o|e^*^ ^-^^01 ^ si^ ^leh^^^.^^^ gen^ oii^Ai a^a|Li|oi^. si^# #£io|aiH is, 

#a|oiD|H ^#011 cijo^ ofcj^^^ ^71 ^isHA-i^ Mgoi ^xHsiiot ^i-ck fep e||#^ 



® 



^^oii cii^i- giu^ fi7^al^ ^A^^^7^| m^i^i 3^s# sa^cK ROMS] f,t^^A|5'i^ 



s^#oi| sioiAi ^a^gcK 



^ ^^SSI ix^l7^ Sala^ ^rfcfl 7|^0il o|§n ^c^^^^ 7|nf ak>|| cEHOi|°} Aj^^^^ ^ <^C[, 0\ 

^ ^B.^ ^@!^ o]4fl. zia^aio^ oj^^ ^He^l^ oi^^ 2in, ^B. §=' 3Ci|szia^ii| 

# # 4^ 7F<^A|oi| o\ai^ #efja| o^^ ^§ ^^^o|| ^iac|- ^^E. ^£o{|Ai 

^^^1 ^ES-^ ^e^|o|r^oi| °fc^eF7j| gJiHlJi %t:2:eF7i| ^^o|L[jcH| gsmcK o|^ 7|^a.ci- ji^ ii 

a|#o^ oi^ ^^-^ ^^^m 4^ Si-^ Af|^§ 7h^^# ^HI^^I^i-cK -eallsi A^g -M^^. E.^ SJ oils 



^ bfB^^i^h ^Ai^JEH^ ^Bjshoi Aui|3| 7|^^ ^;!0|cK 

^ ^^gsi ^of# SI #71 □H^(ROM)^^ ol^cH^lcK M7| ^E^^^ y\^o\\ 

sjH. 7|e# ^^^A|?|x| ^io||AHo| «xia|o|[ otjg^MI gJlijcH ^t^^MI ^th^ ^ei|o|:^^ gs^^ ^ 

ojT^I S.^ 0|A^^ L-^E^tHcK £Aj#^ 7|e AK>jj :^A^5Ho| ^ ^0\\A-\ #A^^^o| 

^O)^ §^^hCK ^X-iehTil. 0| JISI-^S-B ^S|7|#0j|Ai ^A^A^#£|^^ Mch 400-5001C 

€:5lO\\M ^oiu^D^, ^soil ^Mcf H7| S£0|cK 

^^^^^ ^ai, -B. -^^ 01-^. 9[ES, gahm. o|a|^. -^Eilfe. ^m, ^. a^^, MS. ^s. 2^b| 

-Ef. ^ o|#oj ^oj.^#o| SSacK b^BK5!*h ijixflo^|oi(Ai, ^If^-E «al|o|a S^o|^ 

5£^ A^|D|#^o|HA^ iES-ehDi. o| CEH, o| 70 Mjx| 80#if%s| S^th^K 

#ei!o|a^ c|jx-fl^ 2 - 10 /jn, "H.'-^^fTll-^ 5 /jnSI 371 1 ^ o|3^o| i^-^cK o|^d#-E o| 7l^^oM 

M# ^5^^ 371 ^ *^7| ^ItH ^[-^^ aaoil ^l^fl ^■ii^Sc:^K #ei|o|a#-& ^^71^1- b^aj- ^o|. 

a^l-^il§#S ?j5L §J -E-S-s^ oi|^A|o| ^^artSAi &oHacK i ia SI i ib-^ s! -E #ej|o| 

a7F Ah#^ ^Ah^^ sxh ^Dig Ah^# Moj 5o|cK 

#^o|| o|s^ oii||£! o|o|x| LHoiiAi S^£[cK o| #e^|o|a#^ 7|e 

5Ea^# xflgei-^ ^lem, ^ o| a5|oj ofc;g^§i.7ii nfii-a 3 

toll SSah ^^^A|7|^ ^-il^^FcK o[#-£ SEth. ciF# ^^#o| ^fh^ ^ SJlJl a 

^ cl-B ^t[# 100 nm 0|s|-o| 7W^ S^O|HA^ Ai|a|#^0|HA^ ^^0|cK -g 

SOl^Ai. cc - A^l□|g^o|^A^ « b^i^^|s^7||^ ^tfai ^ 40% SSS ^:^^l-c:K 0|# 

a| ^fi 7|^-a 3£^^#o| y-\9Ji uti £^1*^1 ^o|ck dia^i ^^o| ^xh^ 

^# ^^^^^ ^o| ^iyA|7|^7i| ^oie^ji, :d.s.[o\\ m^^^o\ ^Bixi o^ck 

o\m€: ^^^^^M Zio\ #se^cf. o| ^-E ^^w^ £E 2aoi| a.^ bl-fif ao|, 7Hg^ 7W 

^ i^-^CK Ol^d-S ^al Mft^ 7|*|| lHS Jl a|7|A^ S^h^ H7|oj ojx^ 

^ JlS^A|s o^M| xi!^£|^ ^a| ^^o|cK ZLB\L.[^ 01 g^oii, 7H7H ^xh#^o| Jil^a JlltF^ 

^ 7W^ ^ ^'-^x^l^ 2hSo| S^'Hl^cK 

5E 2b^ ^til ^^Ej|o| 20 nm£| 7W^ S^olH.^*' ^ TEM # M^icK o| -E S-^#o|| 

AH A^#£|o^ ji^ OJ7II jisk 300 1C cHlAi 260 "CS ^^5lciK 
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0.2 wn -i-^j 
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^e^^ SfESi g^o|H^^ ^leHA-l^. ^x^#o| gS^f^l ^^§SfA|7|^ ^01 

#^o| #7| sra-^-B ROM^^A-i 7|^^^ ^ 5ii::K ol#o| zia| Ji o|## ^-^^Ml o|# 

0| SIIEIIS #§1-0^ ^^o^o| y[X\7-\L.[ I^AH^i- - oicl-^ §0|CK ^lEll^ t^:^, . "1 

^. -MeilH Si i^l-^ ^ SiJl, ^h^. Srti ^ Si^K o| ao^-s °7| xh7|# M^t}^ StfM 

c^ Di ok^nzK q\^^B] g^, 7h^5lo|:[i. ccfa^Ai A^ c|-# #7| 57|#-& c^^oii l^^^s,^ u^si- ^o|, 

^^^[ eig^hoi ^7| ^S^th ^ aicK 

R-M <-> R + M0| ccH. R-E S!-*f#o|ii, m-B ^^o|cK 

o|Bl*h SHr#s| oil^ ^F^^Ahsi b|ip(S||E||^ sx^7^ ^4^); ofoliiz SHf#(^|Ei|^ ^x[y[ 51 DIl^C^^ 

ROM ^^^^^1 ^^ oii^^ ^h^'^^^:iiK M|sc^|^^iIz{4 SI 2-o||a «! A^iz>L^al^ § °| ^a|o( q|ge|.^ 



9 

Ag - O - C - C - R2 

(o| all, R^. Rg S! Rg-S CgHigOicK) 



O C2H5 

II r 

Ag- O - C - CH - C3H7 



o^5J 2-0111 s|AhitO{| 01 3:1; 2Hh#2| oi|o|cK 



H 

CyHisC^ H3C ^N. 

ff O \^ ^CH 

C>0-Au 



C7Hi5-t>0-A}i . 11 

'2H5 



O N— C 

G7Hi5C=0 V 



g= o|-°J 2-011 l*!jA^i^o|| 01 e (gH o\°\ ^^011 01 e )gH t-S.iy|4!Dl|SC^E|=t ihSHf#2| o^|olc^: 

Au - S- C - R2 

R3 

o| OH. Ri R2 SJ R3-& C11H23OICK 

0|# ROM ^^m^ 0| 7|$^0fo| gElj u,^go^| o|ef| Df^cHS ^ SiC^K -^^^l^h a.^^ alJU^i X^^O^|A^ 2|Z|o| ^ 

«sn^ ^ sicii-. M|SD||^^iIlA^« aj 2-oiia «|A^i,zo^|o|M(^B^ ^^oiio|e)oii sicHAi, m«h 200 

250TCO|c:K cHg^l-^ mt)-#o|| ^c^Ai^ 300 uHx| 315lCO|c:K ^Mo||o1e - 300 l[|7:| 500tio||Ai 

cK ^e.| SI ^ ^S.oi|Ai qgsJi-^ >L^o^^E^ ^S4^^ ^ cthaw u\sl\ ^o| 7h^?«o| 

^^\. a-Ell snig^ ccsh ^^%\ nal^ g o|-£j 0H>'|5.| ^^^^011 o|etj H^h&l-goil ^a|o[DK ^^Sri: SI ^^mm -id^ 
l^o^Ml. 15 SJE# ^s-*^ ?ja^-^E4 ^a7;Wo| <^^y\^^ ^do| 

^ ^litlj. elifcil. n^^bl|0^ ojifcil, i::(>i^A|^ oj^ j^je ot Tj^ ^^ = o|uf. ^Li# 

7F:^|^ nHgo| ^§oi| ^l^ajCH ^^\. ^sH°| miolr^e 5h^a| a^^h|(>^ ^ ^7^§ n\^o{\ 

yai A^^5^o^ ^ck 500 itoi-zE s^si s5e# :^i^:^ioii sitn ^ eicni nH^^i ^ 

eE-i7h 50 ahO|H#ef^°| u\x\\^ nHlH^ 4. 5i#oil£E M^^FJl, qiBf 125 a^0| 3€-(5mil)S| B\<^ SI o| >iO|cK 
50 □fo|aB7;Ws| ^iA\^\ ^^\\Q\^y\ ojiflsl^Jl, A|^ iiHEH q^^-E 12 QhoiaB S^l ex^«^c:■|| ol^-E 

^m.^ 0.36 ^aioil A^Q^^^- ^o|cK 

7|&b^l^xjs|.7|^o^A^ saicHTil 7|e, oi|# ^ 3£^^o|| o^^W ^fR-A BfeJ- i^SFoii^Ai a^□|uf|o|e s! sa@ 

n o\^^ '^^o\ ^«i-5H ^^o\\ 2|^^^H^ ois! ^^Efisi °7| ^^^y\ s*ioii ^fi:^^7| cuj^oicK oi^-^ 

oiiAH g^£|sa^oi|£ FR-4 2So|| ^^1-711 ^do|cK -^^joH ao||AH goj^ ^ a^i^ 7lfi| 

M0|x| ^ ^^o^oi xHS-g ahD|Li|o|Eo| ^ha^oll S^oilAH gShshOl. c|-# iiHe# eoll 



® 
® 



® 

t^K -^^ 4F&#e^# ■& -E #B^|o|M£|7^^ ^^^s^t.^ ^ai s^oii ei^s^aiohsi 

M^xiioii o|§n ^ - oi| Q ^o|cK oilinC-ilCh^L^ -E ^2l| 

(bare copper)ojl£ ^OlcK ^^1 ^H^^^ =?-^\o\\ S ^fMf ^OlcK c^ok^h S 7|# 

#oi| clioh g Ej|>^M(pull test)o||Ai mg^h ^^^^ S¥S Soil ^^^cK 

lEH. ^^§01 ^cHL-K iz^SMI #S^CH 2ie -^^ol Olgel eai|o|±:S Ol^Hloi S7| xH§0| 

3aOi|Ai a.oiat^K 3a^ 3b^ -E ^&Wc^K £ 3bo||A-1 gE 10 jE.^ i-|-EhLHcHx| Ji, fEP 



® 

7ieE i2oi! sic^K ^^2\ #Biioia ^ s-"^ a^hME, SEM o^|A^ (xis^i M ^ ai^tii, 01^ aE ^tJtm:^[ 

Stol ^A^^^c:K 

#7h7h SiHD^^ 3 dj^^o| £|ot^ ^ 4a oi coj! ^o^^cK oi7|Ai, ^a|, E ^ ^ ^m#E 4^7| ojt^i s.^ 

o|APo^ 7h^£j^3I. Zl #e^|o|a ^ Ht^ ^^^1 "Mn ^^4^:°^ Jl^^sj^cK i 4aOl!Ai Me^|o|:±:^ 10 

01 21, ^'hH^ FN y\^€r 120|izK i 4boi|Ai B ^^^#E 20oi|Ai MOi^cK o| S ^£|Zl{tilted) n ae^E 7|EK14) 

oilAi 16 aoix|Q), o||x|^ 18S MOj^lc^K £4c^ nm^OlID., ^^m€: 30o||Ai MOixm. #£|0| 

□IH 7I&E 32^, FEP E||#^SE 34 ^ 36 0|cK 

^ E ^^1 £ 5a ^' 5bcH|Ai Mo^^cK ^ g^oi|. eB]|o|^^ 7|e^^ ^^1 

EioIlAi 60 ^ -^xl£|«cK ^a|(5J ^)oj| cH§||. ESE^ 300-CO|a^o|qK 305 S 325•CA^o|o^|A^ Ea||o|>iO( x-i 
fhol 10 X10 

-6q- cm o|eho| o\x\. 100 ef^ ^^oixj^ ^ ^ SicK ^a|o| 1.7 xio 

cmO|cK xHS-ol Solxi^ ^E EioilAi, Me^|o|>lO| □^^l■7^x|^ ^^^^ 4^^£^I::K e!|o|h 

S Ha|^(creasing)m32 ^Biiol^-g- ^tJ^o^mI ^Soi- b^£^ ^o| ^A-|x|7| ^^^o\ '^^[c[^ 5JHS^ 

B-l, O! a##E B{|0|H Bjlr^^cHI olef] 75 □^0|a€-(3mil) oilA^ o^|a|oi- 180 E. ^^^M ?^4^0| 

sjoHcK aB|>i Ell^M^ 17%^ ^si|0|^o| dS-^iiF mo\^ Ell:±:M^ 10 ^^/cm(6 lb/lineal inch)^l a^^^^^l- 

gcK ci feE E£SS| 7h^-E xi^# of^iei ifriiAi^cK 

:nsi-i! s^o^^E^oj 2^h-E □^^^7^x|s g^^^cK a^iEs^ ci|af 23o-co|ck 

A|7_f-oi|Ai ojTilEfE o[Mo| E£^|o|^o| x-i*^oj £6aol|A-i ^aioii cHtH. £6bol|A-i ^011 cii^ ^ 

oiaciK xifj-£| ^sjoi ^^A.;;^ E£oj|AS ohoil %'^^[Jl, o\o\M ^a|o| g^ojj ci jisF7F &ol^^ M 

^ SICK o|s^o| ^£o^!A^ o^sw Jism ^'xl-^ol Tlai oH^ lffl^s7^| 

^01 bi-s ^ ^^ii^ ^olcK ^t^E £ 6aoi|Ai ^ ^ o^QK -E ^A|oi|o|| 

>^i. ^2.1 m^\o\3.9.[ msm\9\b^t}ii[ ^^ol^-y i^^i cioi- ^i^#e E^oiiah e:h^ 10^011 10 XIO 

-6q- cm o|^^o| xi^m '^-^ciK gej|o|ail^ $ff#E xifj- a:i:7F e^l 25-100 X10 

cm^ 01^ #a^|o|H7F S^^^fTil Jl^FsJxi SfE ^Afth ^o|cf. □^^l-7W 

OH. xHt^E yjl. ais^7^ ^^SFxi a^cK 

^^qiaNlAi ^7| ^«Ho| shsfjisfg #SA|?|^ ^ g^goj s^^o| ROM^f ^^^^ Mo\o{\ 

oioii dith §7^^ ch#2i ^7^xio|c^. 



2) Jim ^^x\\^s\ >4g il >4Soi|A-i stH^J ^d:^l^ ^o|. ^^^^E^ 

Zl Suf^ 5E 6a Si i 6b£f £ 5a S! i 5b o{| MSJ £E^ y#cHS ^ 

Oil ^^^^h^ S^^el ^(neck)Oj %^^sjck ^^1^ 650 LfJ^I 900*COi|Ai zi ^ 

MA\z}B ^(ton)si o^e^oilAi L}|x| ^ Al^hoil ^o^cKHandbook of Power Metallurgy. Henry H. 

Henry H. Hausner, Ed.. Chemical Publishing Co. Inc. NY, NY. p 164-167, (1973)). 325*C0||Ai ±m 850*C ^ 

^b>54 ^^^£Mch 7^5X7x10 

^) y# ^dH^ oi|A^£|cK 850-CO||Aio| -,0^ 325 "COl|Ai 13OO ^1 ^0|cK 

^ S^#0| 2H #£|Dl7il 7|&# ^dCHI d|^ ^^o^ ^£Oi|Ai HHhsTij Jl^h^F^ ^2i7:|7:| ^Jl SICK 

ziBlu^ o^□^£ □jAiiafTil ^ajEi g3 ^^ac:^ o||Lix|# 7^S ^do| oh#o| ol^oixj^ ROM ^^ 



Cu 


1670 ergs. erf § 1047t; 


Ag 


1140 ergs, of @ 907'C 


Au 


1410 ergs. erf § 1027t; 



(Chemistry in Two Dimensions-Surfaces. G.A. Somorjai. Cornell University Press, (1981)) 

?e.|oi| ^CHAi^, 250.000 J/mole^l ^3 oi|Lix|2^ yjiH^^al, UMirn: 10 L-finOlE^ oi7:|-o| ji^oi 

oilMx|7f E^^l 6800 J/mole 0|ch. §^o|^a^ ^^o|a|-i ^3. ^t^S,^ ll^[o\\ ^^2! o\\L-\x\^ 7|-S ^H^^ ^0\x\ 

Si^ ntlB ^3 ci L^-a ^£oj|Ai ^^^[^ ^Bi SICK Soj^£^ 3.^ ntlo\ a oj^t-oiiAi 

0| B5.^ ^S^^^ ^^S(« K}^l 1/3°] ^^^0\xi Si^KThin Film Deposition; Principles and 

Practices, D.L.Smith, McGraw Hill. 1995 pi 70). -^Sj oj S0|^£^ 138*C0|J1. ll[B[a-\ H^j-^l 

01 ^£oi|Ai A^;^|o^cK ZLai^f. Lfjoj ^^oj bjjiisi tHc^^h #bI|o|3 

## ^oj ^§o| oigTll S*tA|?|^7:|# A^A^s^- oigcK 

o|B^s^ ^K^oii qjoi- crci-^ M^B, ROM- -^^ ^S^^o^|A^, ^7| SHJ-#o| Dial ^xH^h^ ^x^^akjiia-] 

^tH^^zl. AH^^ ^x|-#o| ^S^hO:| gSepiMc^^ c}-^ ^01 ZL ^s|o[c^^ ^o| 

c|-:AgCOOC9Hi9 + Ag => ci Sf-E Ag +#7|#T ^oHoj| 3^ ^hoi- 7H|§3p|oi|^ dh^ §^o^ 

1^^^^ ^om. 01 ot-E ^7| aoi jis ^^m^ ^t^M9\7io\\^ ^^z} § 

^^^^ojcK 

°|a| ^^^hfe s|Aj^ oixj S(0| ^^Zlo^ ^ii^^HH. S^SI ^-E ROM# 

^ ^^Ssj ^^#011 g7F£|^ #^o| = ^^ ROM Oj ZISS oljuixj ^x^#s^e) ^ahg- ^ sin. 

a^^" ^Soil x^ g °i oil^MsAg gSOl^ + HCOOCgH^g => AgCOOCgHig # 

Xii^^^o^A^i ZL X^x^|7F -^7^51 -^7|#o| ^SOjcK 

SSI urn m.B{\o\^m 2in s\^mo\\ ^m^^^ y\^^oMM ^n^^^^Ei 

^=?^oi f^cK o| A^7|a^ fief^cK S5! 7|#^ ^^oj g^SolcK 7^^^ yaj ^2=13 

^ -S-S-^^ SI di^Aioii 7|^«h ^^1 gaiDi 7I^0|CK 0|# 7|^ #0i| 0\}=L ^ ^gsj ^^^Ol|Ai «h 

a-E Z}E[^hzi, Ai^£^ 2in'31-y^^ ^y\o{\M SaHSj AH^oj| 7|^o|. esi|o|>i# 

Slf&^^Ml ^ SidK A^7|0f|Ai ojg^K d^^^ goK g= 0^ei a^OljOle^ 

500*c 7;Ws| ^5Eoj|Ai ^^ohcK ol^dE #a|cH^I sis 7|e ££^ q^^sj ch^ jjxh -^#Oi|Ai A^^Sp|0^|^ Li^ 
^cK ^H. t-£ci|^ Oil s^EjH^ 150'CS| ^£ol|Ai ^sHsl-cK ol^d-B 5^^0| S]^ 7|^ S7^^ ^ Me||o|321- 

^Hf^HO^ ^I^SplOil^ Li^ L^CK Li|^Dl|?|-iz>4^-E ^ 120 -154-C eX^Oi|A-i ^*H^hEK Oh°l ^^OilOjE o| 

c=II^^iI^{L^^ ^1^^^ oFeJisi -^A|oi| eoijA-i 7|e£|^ "Hf^eh ^^|s^ ^sil S£E# 'e^tii MS^oi stcK 



S SJ -E ^^mo\ -^7| ^^#o| ESoijAi o^s^^ sehgIck ziaiL.K ^aj^ g7| § 



3ppm ol^f ^iz|o| ti^^ S-S^l-^ ^^7|^ £ 7oi| Sl21 S0| ^i&ah ^dH^ ^si^i gicK 50^ o| ^^7|s^ 
£ 8011 aoj d^fi^ ^01. 5|g 7Hti*feNI £§o| ^d^S gJ^sia^K 

#a|cH LHoiiAi 5£^ ge^|o|3-g A^s^^cK o|#^ #£|cH 7\^o{\ 176 "CT^f 

i^K ^a^. e 5£- c^# -^71 Ml ;q|SLHo|| ^^oj-cK 

£! oil^Al^ o|^d-& 50-60 X10 
-6S2- cm S£ES| fef^ 7Hti-# 7F?E!cK 

^ ^§3^^ a^olcK o| g^oil. xht[^o| fi^olaioii n| e||of sj-cK ch# o||^ 1-2 mil ¥-'^1^1 # 

B.\ni g^oiJL. ZL 7hS- iif-E S.a4!# 5o|cK o|3^ 1.6 xio 

cm Oil oj^ ^o| Ji^ x-]*j-oi| eHi^ohcF. :^|cpK ssijo| ga|cH 

^S| £2^-^ ia^# ^Oi^h^ Z|Z|o| » #^^(0|a A^0|o| ^o^5^^ ^^°| Xi*^o| g^oll 7|ole|-0i AleiOll CC^S^ o|g 

^f^l P^i^K 7|7i|5H >^Mejj^. i=' -^^'-B a¥ o|&io[ ^s^oj ahciK 

& ^^il^ M£|CH71I 7|nfo| ^ oj^ ^£oi|Ai gsFS ^ S£i)o( SB|[>^ ^^^o| ^Hlg^h^ :^o| 

oj^^ s|^o| ga|[Ji 5icH£ 10 oy^ ci ^^011 bj^^oh^). ^71 i^-M ° xii^oi-cK 

^ oiCCloK #Hjjo| o|^ ^^oil o|S|. g^^-^Ej ga|[>j 7|E^0i|fE ^ 9X^[. 

2J^fcH7^^^.l■ shif^oj ^^g^ 7^^e^x| >^jEti! se^ 7 ism ^^o^^ 3 ^ 

^0\0\ age a^OlOi 0^|U^la^^ :°A^o|- ^^;^|0||Ai o4^x^ oicK 0|2^^^ S^o| - o|§^ -^AjO^I 1 Q 0|| 

7FS^ S|^ nH*l&'^ 3¥oi|, ^^21 :^-i|^ef7| ?|o^ xj^^ol. 4^£[^PI ^I^H. »^^|-# 7^3^71 ^|e|J EL 

^ €.^4^o^7| ^I^H o|>y| ^j^^oil ot^}oj ee^|o|>,# ^7^^^^ ^o| uh^^5lel-cK ^k^\ ^E^oijAi^, -^^| 

S|SAK)j| ^1^ SS|e|O^Ai Ah#H|^ gajCH 7^b^S g.^ q^^.^ *7^o( E5j|o|>i-^ ?J4flep| ^tl ^^E^3^JI 

^i^^i- ^il^thi^K 3^ iiHH# ^§&|-^ ^7F°| si^ ^B^joi^^ ^£|oi -^^011 oiil]£]zi §£|cH ^ 

^^^oj ^ 7i-^S'-^^Atj s^f^cK 01 ^^a-B 2i^^m*-ii# ^^^3^7| ^i^h.^h^^ i^hh* -^-^^f 

^ X-jal ay-HF ^A^o|- ^TH oj ^^x|Oi|A-i Oj^CH^^cK ^B^|0[^o| ^^oj yg^^i- 

Si^Mi *7Fa| d|^ i^ol ^e^^ ^ o|c^ oj^-B £ 9boj| b^sj- ^o|. ^^#o| sj^ ^^o\\ ^^^m ^ 91E.^ ^^ 
HH^ ^^o^| *7fo| XHS# ^ifcH^m, axjoil o|s|| zi xMfl^ ^7F a^^l^^ ^7f3^oi bigsF^ 

XHSAKHI Zl ^|x|A|5^|ZL, «;S^^|*^0^ #A|0|| J14fA|7|Zl ^7|-Si Eei|0|:±:# §&A|^|Z1 zi SjS^ ZL 

21 ^-^^£S| S|^ ^e^|0|>i# ^7| ^eH. 0i7| 7|XH^ 7|#^ £ 9cO|i MOia bf£^ ^oj. ^#£|CH 7| 

s# ^ SiJ^K ai^^ eilxli^e c£- of>iafe Sj^ fi^ofl SjS-£|Ol £3*^1 ^eiio|>i:Sj nfje in$ 

MI7FEJH o|a|x|^ ^^^H^, b|i:^§£| A^i^eh^ :^o^ 7|j^^£|cH ojcK ^ 7|jh ^W^^\ ^ 

Sj^ Me^iOl^^ o|>yj oc- c+E^ ^eiioigol ^^^^ ^ oi^^ ^^-^^m-B 0| E[7^|0j|A-i^ ^ahChS, a^7|o1- u\^[ 
aoj. •^Ajoii ^^^|0|^# °f#Zl SSjS^^a 0,^1^ ^ oic^ 01 sis^ S^OilA-i 01 01 

SIS LHScfl^^oj 5|Aj o\^ s|^- ofe^ ^vo| « «^ ^^ n,|c o, ok^ A^o| c|.g 



olcf. ofc^s A^o|oi| afaiMiol EHio] olgcK Lf|g^ filg^f Si #^^212! Si 

2]^ uHdSoil S^UcK Mig 7|e-E §^^21£J #eH^ o|I^a| fr-4 ^S£f ^Ah§M ci o^cK 

o|#s^jl go^ E^^^^q^^Ai ^^^^^^ oh «|-«fco^o| ^en>i 7^^^# ^ijo^SE^ ^ gen^ 

#oh^ ^dO| §^^^0|a^^ A^^o|| ojsil Xi|oh£| ^o^^ ■^^|7^ ^ 0.004 £]*|0|cK Oi|^A|-g4l:^^ §m BE- ok^A^oj 

LH## ^5j|Ai^. ^BHH 7|5# ^a^ol ei|x(>ieo|| a^□|ul|o| e^i-t^l.^, Q^jx^l e<ix|>,E^ ^ga^cK 

§DH AilS^oii ojutl :^i|7l3fol Mp^aiH o|d|x|# dii^^oI-c^. zi c^go^|, o|d|7:|^ ^^hj oi|S^^oi 
y^^A|?:(Ai i^hoi- ^AiTHioii o|5H >iMlia si|x|i!^Mo|| o|^[| M5:s|^ SIS ^eilol^i-a g-^cK ee. c^# o^- 

o{\^^[oi x^|7^A|^DK 

Lfig^ 2^^o| oj s^^^ B-^Ej|o|x| oii^Ai f^g)^ ¥ ^ #B«^ #S^^ "Ha|He^|zi 

(prepreg)" ^ E-ia| gj (interleaving) Ajefif ^7;|| ririiiacK a c|-go|| :±:S1# SS^j^S 400 psi, 350 'FoijAi 1 A|ei 
sFd|M|o|§ Hei|>ioi|Ai gsfAj^cK Hej|:±:# Afg^j-oi, ^oj g7|.g xilTiej-oi S^^Ai^cK 

lHS# A|^}0| gal^ g^bj^ih ^§oj« ^ >v oic^ Bj|X|:A,E^ JI|£ $1.00^1 b|§Ol #11 E^OI 

M|o|^ gx^-^ iizgoijAifij- ao| il#cK 7|eoi| ahD|Li|o| #afoj bj-a-a ji| e g $3 S£0| Ji, cH^^-E oils' 

£|o) xilTiScK qfflSH°j^ £^7i|^ A|e}o| ^aj Ji -^^ 'a'^i^£.l-cK o||S Eh^l^ e^|x|>^e gSoij 

A-iaj- #^oh ^xijoil xiai-cK bi|§oj| *7^£|^ ^7H^ ^^^W ^^--B 9^ SI >^^l§^o| o[cK nl^cHlAi 2*^1 

S ^o^oii o|c>)Ai ^h^Esi s 77Ho|cK c|.^o| sj^^ 207H o|^^^ S# i^^cK lh#o| xij^bj^ ^ 

W ^ ^c^K aRoijAioi ^Ahgf « 1 L^oij Lfj^oj 10^ ^^iMOjcK 

# ^D|o| = o, a^^oi| 9\n, o|a^t^ oH^ wih^?!! g^dj^qo^ LHe# x-iisg- ^ ^!4fl-oH 

H-3|H 7|^s umm ^ 91^^. LflS zie^l #a|oi3|-iL o|4JiehDi S^oijAi ^xHaj^fof o|o|x|§ sis £E*ilS S 

ci §x^|5^olaA^ ji£°i ^>4if# ^i^iiAi^. nwem ^ loaoii s.^^ "i-^ aoi. '^i^ei--^ Ti^i ^s- 

A^s^^ d1 S^^F sil^^ts aiS^ =511:^:011 oien 7|^^o| ^^^oij Ah-a^ 4= oicK zieMlot oj a^oij A[^m 

^ ?X^[. ^H^i-S-i- ^ ^c:K oja xije ui - :?:^#o|cK 21^ Bno\\ o\o\M, 

2|S# ?-l|HSAi 21^011 AH gs^o|.cK ^^LNoil ID.^ ^^o^ ^I^#^l ^e^-E o| 7Ha# ^^^I-^e:-!] 

^cHAi ^jasfcK x^a|A|^}^ Heiiri^oij ^ahoi o|^a|x| gjTil H7« ji^ o|4;||o| o|g# igfbie^ 

^A^## A|g S^oijA-i A^OjaS^ CZ|-0[ ?lg£j7| Sol! O^DhSE #a^O|Oi| a^D|Li|0|E£)- L(|§# #A|0|| x-ii 

cHE|# ^EHal ^e^j^s ^a|^ ^ oic|. s^ojLi|o|>Moi| o|^||^ j^js. L[|goj| n-a Ha|He]|a# e]Bja|ye|-2i 

0|# # AfOlOil HBilAie^Oi, gA|-0|ot ^7|# b|j^Aj?:| :AEij « ^ojA|^cK "cS ^^^©11 , 7l|g«4o^ 5i § ^j-O^ SJ S# 

ccF^ccfS xfls^i-ciK g^i! o\ He|Hsj|zi-g- A^#^^x| q^jiah >::Eij « a|.D|ui|o| L[|go[ uncoil 

gSfXij-a A^#e|•^ ^OjcK Zl H 10bO|| 7HSf54 OS Oj|A|£|(H OICK 

c^^O|s^i E ^ OiEH^KDirect Chip Attach) SJ ^HH ^1^(TAB Bonding)S^F ^^1^1 7|#o| ^ a|x|- o|i|| bjj Aig(pwB)o|| 
a^5|S(IC)# ¥^^A|^|^ ^dolcj.. \cm nH^'lxieh^ a^a^ IC# M\B[°i #ah;±:^ a ?l|a|c>is am 

ic ^^s| 5Ltzto| ojg^/^^ nHHS a|^ H^^|gj ^^s| zt2|o| goii £|.o|oi ^SeKcK zl c[^o{\ IC# #a^;^E! ££ 
^ Aija^°io|| ji ^s^a a| 5HtHohcK ai^i- HsimnF Sa|*^01, 4i?!os -^^e^i-h PWB^si iiH=of| s|g 
opi ^|o[ AiiolHS ^-^^cKs^ ^?^| 7|^). 

o|e^«^ nH?|x| S! aj^ojoi b|a^ a^m. nH^j^lS ^^£*^l^ IC Mc^ Sisi jc^x|o^ 

riiS ^i-*] SI b|## ^d-E nH^'I^I^ xi|7isha| |C# PWBOlj s»g St[A|^|^c-|| o^oiAi oH^ Jl^^loIcK 

E^Til^ ic# a|H He^moil §tl■l^osM^ nn^lxj SI ^hojcH iHx^iei-^ ^°JcH|. Zl cj-^oii PWBoij ^fj-^ 

^ ^c^K sHi.^ a|H iEe^l^o| 04^ ^ajojolH EjjolH ^^s| a^D|Liio|E^ oijs^oSAfcj S^£|7| oH^olK oj 7|#e 

Ejioj^ x^#s^ a&(TAB)°sAi ^^sck 

m $ MH(COB) I^^o|^^ oiEHxlejE - pwB ^^s^ nHHoii ^^o|o^ §t}-eFoi o|^cHx|L.f, o|^ ^^-^^^ol^A-i aj^^v 

OH o|-X|a} Zl7Fo| b|ao| #11 A|7}o| ^ el cK EH H § 1^ SI COB Of] # aM| 0 1 >^ fC ^^SJ I2HH§ ^7^9 

o| EjjolH EE^ PWB ^^sj Sl^ nHeoii ^^^[o^ ^l^a ?S(gang)o|cK 

7|^# o|#eFoi ^gsl-oii chr-:o| ^^s# s^Aiij o^AH S«H^PI nH^oij a|7>o| §a|:ii Jl7^a| djsoj ^cK e||o|h 

SEc- SIS iiH=-& ye Oll^l 7|^S| «||^^£Sj o!-7j|2^0| 50 □^0|H^(0.002 ^1*1) a^oj ai ^2||o| 

^o|7| cEH-^oij iiy\9\ b|a^ fi«hcK E^jolH^ nHeoii ^f^^ ^ o|- |q§ ^fcsn x|A|5f^ qIa^is^zl ^A-^xpi 
STH^ y7|^ ga|Di§ x^l7^e^5E^ ^7^s x^al^cK iC7|- 5|<gcH|Ai PWB sa|o|a|=. e^| 

o|H Eei|o|>io{| ^l#E E^^s^ si o|§ §a# ^ SicK ^ ^i|o| ^^^.a ic si/5E 

^ m^\^^\ ^leoii A^§s|o^. #a|oii timtt s-e s^^i ^m^m ^jhi ic# :?i&oii zis^ai^i^ amxiisAi 



>^Jl)EHi!cH| o|§H §o|3h7i| §x-i|5Ho^ ^^^^cK "^^Dl^^ ^^o|fe 2^01 SJ ^# M:^^^^ D|j^ ^^oj 

oh *io^ e]*t] #o|3Ml am^l:^! S^^cK s^oKH ^If SI a SS-E o|Bi^i- ^^OHg ^^o^o^ -^s|Sha>£h 

4, ^ jaahoil o|sH ^^Dlsofi §gs-o^^ 0.001 ?J*I ^'S^l ^ s|^o|cHs| ^^o\\ ^ 

S^oii^, E|E^^-g>^^ ^^^^ ^I^jE^goiI sj^iHjoi. W^ol^Jif ^^^m ^ 

e-l^ojj ^ef|oV ^BIS^K Qh# sE^h ^y- :^S^Ai ^:7|-£!':^K o|# 3.B 

e eFn. -^^i^o^ b|-ao| ^cK ^a|o|a|= S S^oii AFS.£|oi iiH=§ 5HtH 

Il7^s| b|so| MB SSS §W st:nAH ^ s^gsj ^chi A^§§^^ ^ 7W g^a^ sF7|fih 

5. "E, M^. £|Ehs, -^aiHE!!, ££^ c|.s cr- AK>f|AH ^iriE-je|-ji,2) ^^y^o\\ 

edMcf- o^Z} feOlS ^^ei-^ AK>|| ^1 4:11 o hoi .3) Hl^ ^-il^^^i^ 

olIilahcK 

01 ^^^€r E. Ilaoil Ol|A|H|Ol oicK 

2:1) ^ nUldS #a|o|D|H c|-# ^xf] nqi^ ^ s^cHl 7FeFJi,2) ol^ii]- ^o|. ^^H^^^^l 

^ ZE.^m€r ^a|oh oi4^ ^^Hoii o|^ iQoij ^ oit^|. ojiii ^x^l o|o|7:|oj| o|§n A|^o| g^^cK EE 

CH nHH.-i- Jt#A|g ^ o|cK a ch^oil ZE^m^ SS# :'F^^b-1 ^^eH #a^|o|H EE^ nfj^ Mc^ eil^^i^ S^^h^l 
SE ^liB SSoil o|e(| AF§^ ^ o(cK §^|-A|oii, ^^^^ ^a|o|D|H si^ji[ ^ai^n. o|# a^^^i-^ gg^cj.^ 
-E ^H-y^^ S^h^ Sli^h ^ih^o^^ ^^o{\ b|c «a(bead upj^ii^K o|E-|oh ^lj-#E 'Sx^al ^Sa| 

Oil ^5l|A|^|^ #-^^^^#7^1 gsj^^ x|i £#ciK ic ^M-llsl s^-fe^^ 

H oh^ D|Ai|e|-7i| e]^^ll^^o^. hH^bs o^^ai^^itIuf I/O ^3A|^|£s g§o| afs^ ^ ojc^ 

^ ^^S^l Sj-E ^el|o|:±:Oj| oH § 1^:11^ ^Aioj[ #a|o|D|H Ei|o|^ PWBoll ^*^£|cHo|: o^cK oiaHah 

^§01 icoil AF^o.. - gajD^ ^^oii ^ oicK W^zia|-ii|)7f xi\^ oj^^^ 

a-^^ll CAD nF^S-^Ei 5jS 5E*^I iiHt!^ ^^oh^ ^e^# -^oiohc^ o|^ cix^oj aj « otoj xi\^ ^ ^aioii ^o\M 

7F^oh 5}jA^£-^ A|-^ A^^h 7|^ iJ A^go^ ii|Jgsj:il ^ ^"-goi ^^^o( o|^£|7^uF ^t-Eisj^ ^ 

c^K oi «^SE ^^#£.1- i 9coii £Aia SI s# nne^fecHi saoiA-i A^^*!- Bfi^ #^shi^K 

S.P. Schmidt, et al.. "Handbook of Imaging IVIaterials". Chapter 5, pp. 227-252, A.S. Daimond, Ed., (Marcel 
Dekker. NY)]. 

IC SI 7|eo| ojifloii OjOjAi. 0^Bi7W g^^S^S ^S0| ^ SidK 

1) >^il^7F ^Sh^ ^ siJi. *7Foj ^^^o| oii||£|ji ^^Bh AH^acK£££[ ed:^ ^e:^^ ^y-oj a^^ 

2) SMS] AijE# ^xiaiS- ^ c:F# si- Alje^ ^4fl§F0^, S&Ai^|7| ^stl XH^^PI Soil «h Ai|Eoi| ^^^a|^ 

3) *i- AiiEDi^ ^^em, ch# AhSuif #A|cH| ssA|5'|is ^^^a|&F7| soil ^^fAj^cK 
2ino{\ o\o\M, 2.Bo{\M 7F^ehoi o|o|x|-a ^^2.^ S^^^ai^ck 



spisj ^A|o^i^ ^[m^m ^^^^ ^ Si oi# A^§s^^ 3£zdoi ^^^[^^^\ ?xo\a-] ^^^^[^ 

1) Meiioia 47 ^tf-^^K ("Nanomyte". Nanapower Enterprises. Piscataway. NJ) 29 ^gf-^^K 

24 ^mmm a^^hoii ^^1^011 ^oje^oi ^&«hcK 

2) g7| goilA-i g ^SK)1 SSah ^^cK 

3) ^ollAi ^^oj|Ai ^F^^(Kapton) 
® 

300 FN 929 #3*^1 ^lE: ^^o\\ y^B.^ 2m^^[. 

4) m±-^^y\ S^7|^^o^| 3501Co||aH i80 B-^S.Hube furnace)o||Ai Esj|o|>t-g 7f^«l'C:K 

Sif§^Oi Sl^ Mei|0|>i(^0| 23.7cra, ^ 0.4n,m)Sj 7j|A^^^ ^al^ 5 X10 

^A|o^| 2: #ai|o|H SI ^^^Sxfl 7|e ^^oi| Me{|o|>:# «4!op| ^I^H m^^[oi^ m^o\s.^^ 

1) T^e-I #B^|0|a 76 ^if^^K Lil^Dil^l-in^L^ 24 ^E^^S §4lBF0|| ^^^i^^m ^^^^M ^S.^ ^l^o|- 

2) ^^'l §Oi|Ai g ^^hOi oi^m ^^cK 

3) ^7| #Oi|Ai ^$CH|A-i 9\^B 

® 

300 FN 929 ^S*i| 71^- a^o{| rii:^^ ^i^eJ-cK 

4) S^-^#7| S^|7|§(.oj| 350lCOi|Ai 180 ^Z}^^^So||Ai eailo|>i# 7|-^siciK 

7|-'S^cH|. MM SIS eaj|o|^7F #7| ^^o\ ^^^^| xi|7l£|sic:K s|s Esi|o|>iS| 7j|A^^^ g 

alK 24 X10 

90'2|i^ ^i|7HS|-04 7|nfoij qiai- ^a|o| gg- A^|7|^ ^Sa^cK o^^}o| z^^i^^ E||o|Ha^ i^ttii xi|7l£jsli^K 

-^Aioii 3: ^ai SI #e^|o|a 3^■i|7^*^^ s.ji\^ o\\a\^[^ 7|e ^^oi| e 

1) 77 L^|£c^|?^iIlA^ 24 ^tr^^l S^iSFoii ^bih ^:^lHchi ^iJ§|-oi ^tf^l-cK 

2) g7| #Oi|Ai g ^§^0i 3^0^ OjHg S^CK 

3) ^7| ^OilAi ^ Boil AH T'l-n^ 

® 

300 FN 929 °^M\ 7|^ A^o^j eiifcHehcK 

4) ^^-4^#7| ^^|7|ehoi| 350iCoilAi 180 ^^^^oilAi mei|0|^# 7h^£.HlK 

7F-g^0fj. °hXi MM SIS ^B|10|>^7h ^71 ^^Oj al-xj^l Ji[7iH|5lc:K SIS eei|0|:i^7|- ^^5^o| A^EH7f OF 

MSiHHS. ^j7|-^ xj^^^xi af■o^cK ilT'Fxl Ei|0|H# S|S ee^|0|>lO^| Z\^o\\ 90*^£^ >H|7ieFCH 7I&0I1 

ai^ Ai|7|§ ^S*hcK EijojHaf xi|7l£|x| dt9Jt^i. 

^A|oi| 4: #al|o|H. SI EOea^Dii^fyg^ ^7| oHS cflAioii o|ajg ahsf^^iS xlSfSh^ fiiBF 



1) #e^|o|3 47 #tf^^, 29 EH^awiL^ 24 gif^ai ^d-## s^^ni ^bih ^ 

2) $fh^# g7| #011 Ai § °}^\cn ?J^§ e^i^K 

® 

300 FN 929 y\B 4^011 ri^H^ eJ4fl^l-cK 

4) S4:-^§7| ^^:7|§hoi| 350TCOlIAi 180 ^Z} 5^4^S0i|A^ Mei!0|r^# 

y[^^o\\, ^xi sj^ eB^|0|^7^ Zd^siaoi. ^^0\ ^l-S^I xiMslSScK sis ea||0|il(^0| 23.7cm. ^ 0.4 
nun)S| TilAh*!- gjl^ 25 X10 

-6Q- cmOfoicf ^^l-^l E1|0|H# ^ei|0|>^Oi| A^#«^ 5J :?:oj| 90*^^^ ^HlTiS^Ol 7|eo|| CHo]- ^£|a| A^|7| 

S ^So^cj-. otTfoj ^a|7|- E^|0liE2^ %^7)\\ XH|7"i£|oic^ 

^A|oj| 5: L^|sc|j?^i,zA^^ « Se^!o|H ^ a-EII-^S#^ Ssi|o|H. €r ^tH ^[ttm 51 sil-^2ix| u^gx^ 

1) ^ Sailola 12 #gf-^£K MIScHlT'hiiz^^^ 3 #lf-^£f. a-E||=e# 1.8 Stf## S^^^oil ^'■>iLHoj| 

2) ^7| #oi|AH § ^s^oj S^o^ oj^g ^^cK 

3) SJH# ^7| #Oi|A-i ^^OilAi 7^°g 

® 

300 FN 929 ^3*11 7|e a|.ch| SJiMI^I-c^K 

4) §71 #oi|Ai 300-CO||Ai 60 ^^SS(box furnace)oi|Ai MBi|0|>i# 7^^^^cK 

:'h^^^oj|. ohxi MM mailo|^7F ^7| ^^o| ^^3^1 7i|7HHj5icK ^s\\o\±,(^^o\ 23.7cm. ^ 0.4 

nm)S| Xif^§# 7^|A^^^ §J1K 3.7 X10 



^Ajo^l 6: #e^|o|H. Li|SD^|7^iI^>l^« o, A^u^g^ B^|#B-^x| adfe^xil^A^o] Li|St:^|^^i^A^ a, gaj^^a A|.-a§|.cH 

1) #al|o|a 12 ^gf-^^F. Li|sc^|5^^i,^A^^ 3 #^^^^, ui|sc-||7Hii>iM.6 #tf^s| Ut^^M af>,LH 
CHI ^^^l-c>| ^thohcK 

2) §7| #o||Ai ^ s^ai- oja# ^^cK 

3) §7| #0||Ai ^^OilAi 
® 

300 FN 929 7m- aK)|| ^^hE! elrSfl^^i^K 

4) §7| #o||Ai 290'COl|Ai 60 ^Z} ^^S^ollAi Eaj[o|A,.a 7FSo^ElK 

y[^^0{\^ ohXi MM ^e^|o|A:7^ ^^Sl^Jl. ^7| ^^01 Sta^l ^■^|7^£|o^c^. ^51101^.(^01 23.7cra. ^ 0.4 

ram)si Tiltiah 3.2 XI 0 

-6Q- cmOlSJcK :A5^px| Ei|0|H^ Me^|0|>iOi| M^tl ^^0\\ ti[^ 90'2|i^ n\>{^[Oi 7|fit0i| q|«h ^oj Ai[7|# 

^Mo\\ 7: ^ #ei|o|B. MlSc:i|?^i3L>l^^ ^ o|-°i ^^oi|o|H^£ ^|o^ 27Hs| ^7| g.«H 

1) s #a«oia 8 ^if^fif, L^|SQ||?^i,^A^^ 1 §g^fif. g= o^°J 2-0111 «|A^irLOlI 01 ^ 1 gg^sj gf^^^ a^reKHi 



2) *fh## ^oiiAi g m^^oi gag ^^cK 

3) #Oj|Ai ^»$Oi|Ai = B 

® 

300 FN 929 y\B ^^oil ^B.B 

4) goilAi 365'COl|Ai 600 ^^l^^oi(Ai es]|0|>^# ^[^t^^l 

7h^^o||. ohx^ Hsi|0|>i:7^ -^71 ^^0\ xi|7ls|ojc:K S| ^ eaj|0|^(ao| 23.7cm. ^ 0.4 

mm)S| yi\t^2} 7.4 XI 0 

cmOiacK mo\^m ^siloli^^oji A^#^^ ^i^ioii go-^i^ ^•i|7-|e^oi 7|&oi| qio^ 3°! Sfh Ai|7|# 

^A|oi| 8: 7|& FR-4^^s| ^ ?jHgeij>^ o||^a| 7|e ^^ojj ^ ^a^|o|>i# S-g^pl ^|^H 

1) ^ #al|o|H 12 #1.^^£K M|SD||7^«IlA^« 3 ^af.^a^, 15% B SMO|=# S-^m^ a-EII=e# 1.8 ^IT-^si 

2) ^^'i #oiiAi # ^s^&i ?jHg a^cK 

3) ?JH# ^7| ^OllAi ^^0{\A^ 

® 

300 FN 929 7|& AK>j| ^^HS ^rtllahcK 

4) Srt #o||Ai 270*CO||AH 60 ^^^^o\\A-\ eBj|0|>i# 7^^^^c^. 

:'^^^o||, au| ^E^lol^7h Zd^HlSiOl, ^7| ^^0| xi|7i£|«cK S|s EBilo|>i(^0| 23.7cm. 0.4 

mm)Sl Xit^gS TilAh^^ ^JlK 3.2 XIO 

-6S2- cmOloHQK >^,7^x| E1|0|H# MSi|0|>^Oi| Ah#«h S] Jftoij 90'^5E^ ^HPH §hOi 7|ecH| Cjj *i- ^ o| ^fj- Al|7|# 

® 

EKJ ^^ai ^£|#a|o|D|Hm mSS 7|S ak>|| ^ej|o|>i# g^epi 3e||3&&ck 

1) #sflo|H 47 #if^ah, ^ai 29 glf^af. MISdl^hiizA^ 24 #lf^s| S^^W ^bih ^^^uHoii 

2) ^m^m ^oijAH g ^§K)i ^^th gag ^^^k 

3) ?jH# ^7| #0||Ai ^^0||Ai 7|e AK>i| A:aa Si^^H^K 

4) A^^£l ^5}>H|^Ai ^ o(- 220-csi XI gaH^ 2!o|§# sa|o|alH^ i^^-^7^ as 

® 

EKJ l^olojcK 

5) S^-^#7| ^^Pl^l-Oil 350'COllAi 180 5:fA^^0i|A-l ^BilO|±:-i- 7|-^o^cK 

y^'^^OW, MM MSi|0|A:7F -^71 M^o\ ^^t\ Xi]7^H|o^c^. Sj^ Hei|Ol>i(^0| 23.7cra. ^ 0.4 

mm)Si X^l^## 7iIA^$^ gji^ 4 5 xlO 

craO|oHcK Ei|0|iE# S| ^ ^ei|o|>^o|| A^§«^ ^:9:oi| 90"^£S ^iW^hoi 7|eoi| C|j«[ ^£|o| A1|7| 

§ ^Sel-cK ^^01 E^|o|Hfi^ &7?il 71 HI XI at2.^cK 

^A|oji 10: 

® 



1) -& #B«o|a 12 ^If^fiK LflScHl^hitii^ 3 a-E||2ff§ I.SSif^sj ^U-## Sdi§l-o|| ^5^M ^»->^uHoi| 

2) ^oiiAi § ^^hoi s^oh oja# ^^cK 

3) #Oi|Ai ^^OIIAH 
® 

EKJ #S*il ^'le ^^011 >,a^ ^^ahc^K 

4) ^^'l ^ollAi 300lCO||Ai 60 ^^SSOllA-i eei|o|>^# 7^^*^cK 

^'F'^^^OII. □FX^ MM ^ei|0|^7^ -S-^l ^^0| Xi\>\S\^C[, ^ei|o|^(^o| 23.7cm. ^ 0.4 

mm)Sj 71|>4*^ ^jif^ 31 xlO 

^A|o^| 11: #«i-oi| Dil*!- §m#^oi| gsfS =p-a\ Ea]|o|>^# S^§^7| ^iliEah^K 

1) #ei|0|aL 47 ^If^^K ^al 29 ^if^^K M|^C^i|7hin>i^ 24 ^>iM|Oi| 

2) ^7| #o|lAi g ^§K>| oj5t# -^^cK 

3) ^7| ^Ol|A-i ^^Ol|Ai AKHI >^3^ ^:t|)°hl^K 

4) S^-^S7| ^^pl^WI 350"Coi|Ai 180 ^^.^ ^^i-^ollAH Ha]|o|:^# 7|-S£^cK 

7h^-¥^o||, eix:! 5)^ ^si|o|>i7f ^7| ^^01 ^^tl THlTiSjo^cK >^?^^( E|j0|H# ^S||0|>iOi| A^ 

#o[ ^#^011 tJF^ 90'^s.^ ^■^l7^^^o^ 7ieoii q]o^ ijia|oj ^^Ho[ch. -s^oi mo\^2\ n>\^^\ ?^?jt^[. 

1) #el|o|a 12 ^tr-^^K Ml^cHl^l-i^Ah^ 3 M|2:cH|?Fiiz>^f 1.6 ^If^sj m±^^o{\ ^b\^ ^±L.n 
oil ^^SK)^ ^o^^g^^hcK 

2) g7| ^oiiAi m ^oh04 3^£h o|a^ ^^cK 

3) ?JH# ^7| #0ijAi ^^0i[Ai #BjjH FR-4 7|e AK>i| ±B.f^ ^rtH^.^'^K 

4) ^7| #cH|Ai 260'C0i|Ai 15 ^Z} ^^i,^.S.oi|Ai eej)o|>^# 7h^o]-cK 

7^^^0i|. ofX^ SU| ^E||0|^7F Zd3E£|^:[2, ^7| ^^0| ^^2^1 7H|>i£)oicK >^,^^;fe| Eno|H# ^BilO|>rCH| A^ 

§0]. ^^011 go'^i^ ^y^^[o^ y\Bo\\ qith ^U- a1|7|# ^Sa^ciK xi|7H£jx| e^^^cK 

^A|of| 13: SaiDi ^^^^#£|CH ^^s^oi| DHsh ^^o|| A^^a ^e^l^ a^-^^ ^A|oi|oi| 7^^^ b^^^ ^o| ^il^sj 

#ef|o|H 12 ^if^, MISi:-i|?fiiL>Lh-& 3 SJ a-E|l sg^ i.s ^If^S o|^o|S :5!o|c:K o| A^#«^ # 

alDl ^^^^ -y^-B 2,[o\o\-^ £^o|(>^o^| -^g A^^s|-oi S^fl^cK 7m=. oj^5||o|E|^(KynarHnsulated) #30 

o\o\^ A^^^^ ^ Bia^f^>l ^gol-o^ 277-CSi 2,Bo{\M ^^[M^^y, €: £Fo|oioi| 2 jiej-Til 

tjcK £ho|o)# oH#^S ^OJ 3§0| at-E EhEt^hTil 4^ SicK 0.0006g/cmS| ^ 

£3^01 12 X10 

cm^f Ajxj^VOl 0.2 Q/cra 0| ^Ol^l^K 

^AicMi 14: ^£|Qi ^^^FMa|t>i ^^^oii cH^^ ££ ^^^^A-1, 7|u^s oi-e^|o|E|H z[o\o\ ^mm €: ^mm^ 
s§o^oi 306icoiiAH 7h^A|^cK ^*t5E|«ji oh-^ ^ a§ ^ ?i^y. ^i%^€r n o.oa a/cm oiojt^K 



SOO-SSO'C S^o!|A-i ^i^Bl 5i ^Ah*l- ^jifg ^ SiSJcK o|# ^Ats^oj -j.^ §i j^of xia|oj| 

& ^^oii <Q^^\7\\ SH-al^ SIS ^ej|o|>i§ ^ o^cK 

(57)^^21 

-S-:^! DHli §J ^B^#S ol^cHS s^#o| ^o{\ af§£|cH. av7| ^m^o\ i*ils Jl 

SF£|5E^ 450tl Ol^FSi ^£oi|Ai S^o||A-| 7hSHj^ ^gns 

S^^2 

^11 1 1,^011 olojAi, A^7| afs^ DHS^ ^eH SH^#. -^^^1 SigoKH eig^ SH^## 

^ ai^ a! oi#o| oi^oia zig #oi|Ai AjEHHi - 5^ 

1 thcHl SicHAH. AV7| d^g^ «7| oHS^ ^^o|o[ s.^^ o|avo| %\^^^ o|^cHa|ji, 

n 1 ^K>l| ^cHA-1. A^7| &^ a)5|ao| 5 °ho|a#o|:il ^7^|7H ;flnD|°|°J #e]|o|a 0-100% t! 

b) -^^^l ^ ojx^^ Aj§^7]| O.lAm °letS| #SO|^a^ oj x|. 0-100%^ Ol^Oi 

^■il 1 H-oii 5icHAi. Ai-71 ^al. -E. o\oA, o|a|§, -^Eil^. sg. SS^^, q 

a. £1^. y- SI Ol^OiS zi# §oi|Ai A|EH£|- ^ « mgo^ 

A) ^oF^ nHtisi ^=?'nm y\B ^o\\ ^an, b) s^oiiAi ot 5^ Die|o^ ot 450-0 □leffii 

s ak>|| xiis^te ^^o{\ ^o\k\^ ^%\\ ^=^t\\ nfltl-E 

6 t^oii siojAi. A^7| s^jcii^ >tagj riiei^ ^4*. aa^b|o^ ^^^\^ ei^ji, sh-sh ^& 

^il 6 IhOll SiOjAi. A^7| ^£|7i| S^#0|22. -^71 ^^|7|^ >4^ xi|S|0| 20 ppm □lei-. 

3 ppm oiefsi ^±i^ ^Am ^g°s «^a. 

7 &CHI ^01 Ai, A^7| ^g7|^ A^7| g^*i|7h 7|>^ B^^l 2^171- 0^t! 7^^£|^ #oK>|| of 5 S% S£S S4lO|| § 

^11 6 fhofi ^oiAi. ^^7| 7|e-E ^£2^^^ #£|CH§ S&o^t ^g^s g>^a. 

n\ 6 soil siojAi. A^7| 7|^^« 5# ^g^s g>^a. 



M\ 6 »oji sioiAi, -^71 E.m a^xfl^ §• #2 a?^*floii A^§£jo^ £xfl^}o( ^^i ^H^^td^ s^o^^ 5^ *g 

^^a. 

xil 6 Ihoil SicHAi, A^7| g^xfl^ cfTfl A)oilAi ^H'^^ ^^sh^s A^3 ^B^oll o|s|) ^ o|d|x| 

B)si 7^^A|oi|, ^^io{\ 7[mim^\ji ^x]\ nHS# nm^^i^ ^s^^ ^^B. 



^11 6 &0|! SiCHAi. A^7| ^!^*^|7|- A)Ol|Ai ot^ 7|e ^ ?|J^0|| 71-SHXiAi. ^[^11 B)Ol|AH 
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